The effects of pubertal status and glycemic control on the growth hormone-IGF-I axis in boys with insulin-dependent diabetes mellitus.
Dysregulation of the growth hormone (GH)-insulin-like growth factor-I (IGF-I) axis in children and adolescents with insulin-dependent diabetes mellitus (IDDM) is well documented. Elevated levels of circulating GH, increased GH secretory amplitude, and decreased concentrations of IGF-I, IGFBP-3, and GHBP have been related to poor glycemic control. We proposed that pubertal maturation may be a more significant factor, potentially overriding the effects of metabolic control, especially during mid-puberty when the GH-IGF-I axis is maximally stimulated. We studied 24 male children and adolescents with IDDM over a 5 year period. Subjects were grouped both by pubertal stage (prepubertal vs mid-pubertal) and by level of glycemic control (hemoglobin A1 (<9%, 9-11.5%, and >11.5%). Twenty-four hour every 20 minute blood sampling for GH determination was analyzed using the Cluster algorithm, and static measures of IGF-I, IGFBP-3, and GHBP were obtained. When analyzed by pubertal status, we found no difference in the number of GH secretory peaks or the interval between concentration peaks. The sum of the peak heights and area under the curve were significantly greater in the mid-pubertal boys, as was the average GH nadir. Serum levels of IGF-I and IGFBP-3 were greater in the mid-pubertal boys, but levels of GHBP were higher in the prepubertal boys. When analyzed by level of glycemic control, we found no differences in the number of GH secretory peaks or interval between peaks among the 3 groups. However, the sum of the peak heights, area under the curve, and average GH nadir were all lower in the group with the intermediate level of glycemic control (HgbA1 9-11.5%); no differences were observed between the other 2 groups. This relationship persisted when the mid-pubertal subjects were analyzed separately. No differences were found among the 3 groups for levels of IGF-I, IGFBP-3, or GHBP. We conclude that normal increases in GH secretion and levels of IGF-I and IGFBP-3 occur during mid-puberty in boys with IDDM. A concomitant increase in average GH nadir may reflect an underlying effect of metabolic control. Greater GH secretion was observed in the groups with the lowest and highest levels of glycemic control. We speculate that this may be related to an increased incidence of severe hypoglycemic episodes in the group with the lowest levels of glycosylated hemoglobin, resulting in metabolic derangements similar to those with elevated glycosylated hemoglobin levels.